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(57) Abstract 

An automatic debiting system for transport means comprising a plurality of ground stationary stations (1), mobile apparatuses installed 
on board of the transportation means (2) and a central data processing apparatus (3), characterized in that each stationary station (1) includes 
a radio transmitter (8), which sends a signal on a channel (4) that can be received by the mobile apparatuses, in that said mobile apparatuses 
include a processing unit (14, 16, 17, 18, 23, 24, 25, 26) connected to a radio receiver (19) tuned on said channel (4), to a memory device 
(15) and to a telecommunications device (20, 21, 22) for carrying out communications with the data processing central apparatus (3), said 
processing central apparatus (3) being provided with a telecommunication apparatus (5). 
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AUTOMATIC CHARGING SYSTEM FOR VEHICLES 



5 This invention relates to an automatic charging system for 

public transport means. 

More particularly, this invention relates to a system of the above 
said kind for monitoring in simple, reliable and inexpensive way the road 
traffic and for charging or debiting in dynamic and customized way the 

10 costs connected with toll services, such as high way tolls and toll parking 
places as well as fines connected with some infractions. 

It is known that the number of road vehicles is extremely high 
and that, particularly in most industrialized countries, the roadway network 
is capillarily distributed all over the territory. This development entailed an 

15 increase in the number of available toll services, such as toll highways, 
urban areas the access to or the permanence in which is connected with 
payment of a toll determined on a time or transit base, hourly toll parking 
places. In view of the above, an increasing necessity has arisen to reduce 
and speed-up the actions that the vehicle drivers have to perform for 

20 effecting the payments, thereby facilitating the utilization of such services. 

In recent year, some telematic approaches have been 
developed in respect of payment of highway tolls, in the frame of the so- 
called Intelligent Transportation System (or ITS). Such approaches include 
the Automatic Debiting System (ADS) or the more advanced Automatic 

25 Dynamic Debiting System (ADDS), which, compared to the ADS systems 
enable the payment to be effected without requiring the involved vehicle to 
stop.. 

By way of exemplification, an ADDS system has been 
developed and is being utilized in Italy under the name Telepass", which 

30 provides a network of stationary ground based stations, arranged in 
positions corresponding to the inlet and outlet gates of highways and 
connected to a data processing central unit, which stations being in radio 
communication relationship with transceiver devices mounted upon 
vehicles and acting therefore as mobile apparatuses; in particular, the 

35 mobile apparatuses are substantially transponder apparatuses. The 
stationary stations perform detection and classification tasks for the 
involved vehicles, identify the category allotted to the client, communicate 
the vehicle data received from the mobile apparatus to the data 
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processing central apparatus, in order to ascertain whether they match the 
data detected by the sensors. The central processing apparatus selects 
the rate to be applied, checks the solvency of the user and then transmits 
the results of these checks to the interested stationary station. The 
5 stationary station, upon receiving the results of the checks, carries out 
possible suitable procedures for handling the possible infractions, by 
operating, for instance, photographic cameras, in order to identify the 
infracting vehicle. Since, errors could be introduced during the initial 
communication stage between the stationary station and the mobile 

10 apparatus, provisions are made to reactivate the communication and to 
check the results of the data transfer, which should correctly be completed 
in a maximum time delay, beyond which the above said infraction handling 
procedures are started. Typically, the systems as presently available are 
adapted to handle vehicles travelling at a speed up to 80 Km/h, in the case 

15 of traffic channelled in single gangway passages, and up to 110 Km/h, in 
the case of unchannelled traffic in multiple gangway passages, based 
upon utilization of time division multiple access (TDMA) or frequency 
division multiple access (FDMA) techniques for signal transmission. 

The requirements all ADDS systems, such as the Telepass 

20 system, should fulfil are rather severe and, therefore, they have some 
drawbacks. 

In the first place, a sophisticated sensor system for vehicle 
classification is to be installed in each gangway of the passage monitored 
by the stationary station. 

25 Furthermore, the radio bi-directional communication between 

stationary stations and mobile apparatuses should be realized by high 
performances radio systems, in order to reduce the disturbances 
connected with the reflection losses and with interferences. 

In addition, the concerned stationary stations should be 

30 connected to the central data processing apparatus by means of a 
connection based upon very high performance lines and the central 
processing apparatus should be extremely powerful, in order to effect the 
data exchange and the check process in real time with the passage of the 
detected vehicle and in order to enable the whole network of stationary 

35 station to be suitably managed even in conditions of high traffic peaks. 
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Furthermore, it is necessary that the vehicle flow be 
unidirectional. 

Furthermore, the vehicle flow should fulfil specific geometrical 
requirements, such as a minimum distance between the vehicles and a 
5 minimum width of the gangways. 

In addition, in the case of unchannelled traffic with multiple 
gangway passages, suitable procedures are needed to handle concurrent 
communications between stationary stations and multiple mobile 
apparatuses. 

10 Furthermore, a supplementary identification system, based 

upon photographic apparatuses, is needed to handle infraction cases. 

Lastly, the Telepass type ADDS systems are so-called closed 
systems, under which term it is meant that, upon defining the stationary 
station, the characteristics of the mobile apparatuses are uniquely defined, 

15 without any operation possibility between different systems or different 
protocols. 

In addition to the above mentioned drawbacks, the ADDS 
systems above described in connection with payment of highway tolls 
cannot be adapted to operating as automatic debiting systems for 
20 payment of tolls relating to different services, such as the toll access to 
urban areas and toll parking places. 

Particularly in the case of un-guarded toll parking systems 
suitable ADDS approaches have not been suggested as yet, due to the 
difficult problem to check the parking of a very high number of vehicles in 
25 areas with very high density of parking boxes for vehicles and/or 
motorcycles. All adopted solutions are based upon installation of specific 
apparatuses, so-called "parcometers", for advance payment of the parking 
toll for the expected duration. The parcometers are rather complex 
apparatuses, since they are provided with checking devices and money 
30 counters as well as with printing machines for issuing the payment 
receipts to be arranged in visible position on the concerned vehicle. 

The drawbacks of said parcometers are known : since they 
ought to be accessible, they are easily subject to tampering; the boxes 
collecting the money are to be emptied once or twice a day, with additional 
35 costs for the related personnel; they, require frequent maintenance 
intervents fort the components that are subject to all weather conditions; 
they need a suitable electric mains supply or a frequent battery 
substitution; since it is not economically feasible to have a parcometer 
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installed at each parking box, they cannot be easily utilized because the 
users are obliged to walk the distance from the vehicle to the parcometer a 
first time to make the due payment and a second time to place the 
payment receipt in the vehicle; it is necessary to employ a noticeable 
5 number of dedicated personnel in order to check the payment receipts 
placed in the parked vehicles so as to ascertain whether the payment was 
duly made; the duration of the parking time should be beforehand 
evaluated by the users and, and, also in view of this requirement, the 
payment is made for extended time spans, generally for durations of hours 

10 or half-hours; the rate applied cannot be easily modified; for the sake of 
practicity, the concerned parcometers should be very densely distributed 
and easily available, which means that their number should be high. 

It is the object of this invention, therefore, to provide in simple, 
reliable and economic way an automatic charging or debiting system 

15 adapted to be utilized for handling the distribution of various toll services 
and/or fines for infractions in connection with transportation means. 

It is still an object of this invention to propose a system having 
component apparatuses that are scarcely cumbersome and can be easily 
installed and maintained. 

20 A further object of this invention is to provide a debiting system 

of the abovesaid kind that can be easily up-dated. 

Specific subject-matter of this invention is an automatic 
debiting system for transportation means, comprising a plurality of ground 
stationary stations, mobile apparatuses installed on board of the 

25 transportation means and a central data processing apparatus, 
characterized in that each stationary station includes a radio transmitter, 
preferably of low power type, which sends a signal on a channel that can 
be received by the mobile apparatuses, in that said mobile apparatuses 
include a processing unit connected to a radio receiver tuned on said 

30 channel, to a memory device and to a telecommunications device for 
carrying out communications with the data processing central apparatus, 
said processing central apparatus being provided with a 
telecommunication apparatus. 

Preferably according to this invention, each stationary station 

35 includes a radio receiver tuned to receive a broadcast signal that provides 
a unique sample time base. 
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According again to this invention, each stationary station can 
additionally include a sensor for detecting the presence of a transportation 
means. 

Still according to this invention, the processing unit of said 
5 mobile apparatuses can include a microprocessor device, a non-volatile 
memory device, having the program executed by said microprocessor 
device stored therein, and a volatile memory device, said microprocessor 
device handling the operation of the mobile apparatus, said memory 
device including a non-volatile, at least partially re-programmable memory, 
10 said radio receiver including a transit or buffer memory for storing the 
received data, as well as a comparator, said telecommunications device 
including a GSM radio-telephone and/or a PCN network terminal. 

Further according to this invention, said processing unit is 
additionally connected to an alphanumeric display or to a keyboard. 
15 Further features of this invention will be recited in the 

dependant claims. 

This invention will be now described by way of illustration not by 
way of limitation according to its preferred embodiment, by particularly 
referring to the Figures of the enclosed drawings, in which : 
20 Figure 1 schematically shows the system according to this 

invention; 

Figure 2a shows a detail of a stationary station of the system 
according to this invention; 

Figure 2b shows another detail of a stationary station of the 
25 system according to this invention; and 

Figure 3 shows the preferred embodiment of the mobile 
apparatus of the system according to this invention. 

By referring now to Figure 1, the system according to this 
invention includes a set of insulated or stand-alone stationary or fixed 
30 ground stations 1, mobile apparatuses installed on vehicles 2 and a data 
processing central apparatus 3. Even if the vehicles 2 are illustrated in the 
Figure as automobiles, it should be understood that they can be 
autovehicles and motor vehicles of any kind. 

Each stationary station 1 includes a radio transmitter that 
35 transmits a signal on a channel 4 that can be received by said mobile 
apparatuses, such signal including data relating to the service supplier, to 
the service kind and to the current time and date; in particular, said radio 
transmitter can be activated by passage of a vehicle 2 and, in this case, 
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each stationary station 1 is provided with suitable detection sensors, but 
the radio transmitter can also be of a continuously operating type. The 
devices of the stationary stations 1 are preferably positioned at some 
meter altitude from the soil. 
5 All mobile apparatuses include a radio receiver, a processing 

unit, that handles the whole mobile apparatus and stores the data 
furnished by the stationary station 1, as well as a telecommunications 
device for handling all communications with the data processing central 
apparatus 3. 

10 Said data processing central apparatus 3 is provided with a 

telecommunications apparatus 5 by which it dialogues with said mobile 
apparatuses so as to receive the data stored therein since the last 
communication and to process them in order to debit the costs connected 
with the services utilized by vehicles 2. These communications are 

15 activated by said data processing central apparatus 3 under such a 
schedule as to minimize their costs as well as the involved times, thereby 
fulfilling also possible specifications set forth by the suppliers of the 
various services and/or by the users in respect of the frequency such 
communications. 

20 By referring to Figure 2a, a stationary station 1 includes a radio 

receiver 6, tuned for receiving a radio broadcast signal that furnishes a 
unique sample time base, for instance the signal transmitted by GPS 
satellites. A process and control unit 7 includes a microprocessor, a non- 
volatile memory device, that stores data relating to the stationary station 1 

25 and the program executed by the microprocessor as well as a volatile 
memory device that stores the processing temporary data; said unit 7 
menages the operation of all devices included in said stationary station 1 
and obviously connected thereto and generates the signal transmitted by a 
low power radio transmitter 8 on said channel 4 adapted to be received by 

30 said mobile apparatuses. In particular, such a signal can include codes 
relating to each specific stationary station 1 and/or to the service supplier 
and/or to the prevailing rate and data relating to the date and to the time of 
transmission. 

Each stationary station 1 additionally includes an infrared 
35 sensor 9 aimed at detecting the presence of a vehicle 2; such a sensor 9 
is not needed in all those cases in which transmitter 8 is of a continuously 
operating type. Lastly, a telecommunications device 10 is provided for 
connection to a central equipment designed for handling said stationary 
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station 1 , related to the same service supplier, so as to enable a remote 
control of the stationary station 1 to be performed and/or the program 
executed by said process and control unit 7 to be up-dated. 
Telecommunications device 10 can also include a GSM and/or DECT 
5 radio telephone and/or a PCN network terminal and/or a cable based 

network terminal. 

By referring now to Figure 2b, each stationary station 1 receives 
its power supply from one or more batteries 1 1 which are fed in turn by a 
mains supply 12 and/or by a solar panel device 12. On the other hand, it is 

10 to be remarked that the power requirements of a power supply needed for 
operation of a stationary station are not very severe, since the surface 
area to be covered by radiation from transmitter 8 is extremely restricted. 

By referring now to Figure 3, the processing unit 14 provided in 
each mobile apparatus includes a microprocessor device, a non-volatile 

15 memory device, having the program executed by said microprocessor 
device stored therein, as well as a volatile memory device; said 
microprocessor device menages the operation of the whole mobile 
apparatus. 

The above mentioned processing unit 14 is connected to a non- 
20 volatile memory device 15 that is at least partially re-programmable and 
includes, for instance an Electrically Erasable Programmable Read Only 
Memory (EEPROM) having all data of the vehicle stored therein, such as 
the registration data, as well as all possibly encrypted data relating to 
utilization of the services handled by the concerned automatic debiting 

25 system. The above mentioned non-volatile memory device is buried within 
the framework of the vehicle, so as to be unremovable and mechanically 
protected, and it is additionally provided with external connections to the 
power supply and to processing unit 14, which performs therein all data 
read and write operations relating to the utilization of the concerned 

30 services. The above mentioned device 15 is additionally protected against 
any undue data tampering attempt, like the protections exploited in 
connection with the so-called fiscal memories of the cash registers in 

public commercial shops. 

The above said processing unit 14 is further connected to an 
35 alphanumeric visual screen or display 16 and to a keyboard 17 for 
displaying and entering data and/or for selecting the operation mode of the 
mobile apparatus. 



BNSOOCID <WO 0O4S343A1 _!_> 



WO 00/45343 



x 

8 



PCT/ITOO/00024 



The processing unit 14 is also connected to a communication 
channel or bus 18 by which it can dialogate with any further device as 
provided by said mobile apparatus and hereinbelow described. 

A receiver 19, tuned on the transmission frequencies of 
5 transmitters 8 of said stationary stations 1, includes a transit memory or 
buffer, for storing the received data, as well as a comparator. 

A telecommunications device 20 designed for dialogating with 
said data processing central apparatus 3 can include a GSM radio 
telephone and/or PCN network terminal. Preferably, said device 20 
10 includes a card reader and it can be utilized also as a conventional 
telephone device. 

An interface device 21 allows an external radio telephone to be 
utilized for communicating with the data processing central apparatus 3. 

A first removable unit 22 includes a non-volatile at least partially 
15 re-programmable memory device which stores the same data as the 
memory device 15, as well as a telephonic modem. The first removable 
unit 22 can also be disconnected from the mobile apparatus and 
connected to a ground telephone network, thereby offering a further data 
transmission mode to the processing central apparatus 3. 
20 A credit card reader 23 enables the costs connected with 

utilization of services to be directly debited to a credit card. 

A second removable unit 24 includes a non-volatile at least 
partially re-programmable memory device, in which the same data as the 
memory device 15 are stored, as well as an interface device that enables 
25 the connections to external apparatuses for immediate payments, such as 
sale points with bancomat card readers. 

A reader/writer 25 for pre-paid magnetic cards and a 
reader/writer 26 for pre-paid micro-chip cards enable the costs connected 
with utilization of services to be immediately debited, by subtracting those 
30 costs from the credit amounts stored on the corresponding pre-paid cards. 

For a better comprehension of. the present invention, the 
operation modes of the preferred embodiment of the automatic debiting 
system will be hereinbelow described. 

At any place where a vehicle 2 is subject to a cost connected 
35 with utilization of a service, a stationary station 1 is installed for 
transmitting to the restricted underlying area all data relating to the service 
and to the date and time of utilization. When the concerned vehicle passes 
near said stationary station 1 , the associated mobile apparatus receives 
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the signal transmitted from the gate and stores the data relating to the 
service into said non-volatile memory device 15 (as well as into similar 
devices of the first and second removable units 22 and 24). The data 
processing central apparatus 3 provides for establishing a communication 
5 link with the telecommunications device 20 of the mobile apparatus, 
thereby receiving the data stored in said memory device 15 in respect of 
all services utilized since the last communication and debiting their costs 
to the account of the user who is the owner of the mobile apparatus. In 
particular, said communications can be scheduled so as to be activated in 
10 the time bands in which the costs and/or the communications traffic are 
minimum, for instance during the night hours and at a rate established by 
the service suppliers and/or by the users. 

When a credit card is inserted into reader 23 of the mobile 
apparatus, the above mentioned processing unit 14 also stores the data 
15 relating to the credit card inserted into said memory device 15 so that, 
when such data is read from the data processing central apparatus 3, the 
costs can be debited to the account corresponding to the concerned credit 
card. Similarly, when a pre-paid magnetic card or a pre-paid microchip 
card is inserted into said reader/writer 25 or into said reader/writer 26, 
20 respectively, the above said processing unit 14, upon ascertaining its 
solvency, subtracts the due costs from the amount stored in the inserted 
card and also stores a suitable indication of end of transaction in the 
above mentioned memory device 15. 

As above outlined, it is also possible for the user to disconnect 
25 the first removable unit 22 by connecting it to a ground telephone network 
or to connect a radio telephone to said interface device 21 in order to 
activate the communication link and the exchange of data with the 
processing central apparatus 3. It is also possible for the user to 
disconnect the second removable unit 24 by connecting it to an external 
30 counter window for effecting an immediate payment. 

By way of exemplification, when the service utilized is the 
transit on a toll highway, a stationary station 1 is provided at each 
access/exit gangway of the highway. When a vehicle 2 moves near to said 
stationary station 1, an infrared sensor 9 detects its presence and 
35 activates transmitter 8 for an a priori established time duration, for 
transmitting the signal including the data relating to the highway 
access/exit gangway as well as to the passage date and time, for storing 
such data in the mobile apparatus. Such an operation is repeated both on 
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accessing to and on exiting from the highway, in particular, even if it is 
possible to arrange a stationary station 1 for the access and a stationary 
station 1 for the exit in the same gangway, a single stationary station 1 will 
be sufficient, since its operation is independent of the movement 
5 directions of the vehicles, according to the above description. In fact, by 
suitably sizing the stationary station 1 so as to guarantee the coverage of 
the whole service area, both the access and the exit data are the same 
and they are processed by said mobile apparatus and/or by said data 
processing central apparatus 3. 

10 Obviously, in all circumstances of high traffic density, it 

convenient that the transmitters 8 of the stationary stations 1 be in 
continuous operation condition. 

The feasibility of a correct data transmission from the stationary 
station 1 to the mobile apparatus can be evidenced by considering the 

15 conventional technical data of the involved component devices. In the 
assumption of a transfer rate B of 2 megabits per second, a length Q of 
400 bits for the data string to be transmitted, a speed v of 200 km/h for 
vehicle 2 and a useful length L needed for transmission of 1 m, 
corresponding to the area covered by radiation from a low power 

20 transmitter at some meter altitude from the soil, it appears that the time t 
needed for transmitting a string is equal to 

tm Q m jm =20M0 . 4 

B 2*10 6 

25 the distance D travelled by vehicle 2 in a time t is given by 

D = v*/ = 200*^^*2*1(T 4 = 1,1cm; 
3600 

in the assumption that, in the worst case, the transmission of 
30 the first string is considered as failed due to lack of the first bit, the number 
N of 400 bit strings received by vehicle 2, travelling at a speed of 200 
km/h, in a distance of 1 m, is given by 



N = -1=89.9; 
1.1 
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in other words, the mobile apparatus installed on vehicle 2 will 
receive 89 times the complete string; when it is desired to eliminate any 
possibility of transmission error, in addition to the possibility to provide the 
transmitted strings with error correction codes, it is sufficient that said 
5 device 14 store the first string stored in the buffer section of receiver 19 
which is detected by the comparator as constant for two or three 
consecutive transmissions. Obviously, when vehicle 2 travels at lower 
speeds, the situation is even more favourable, since the number N of 400 
bit strings received by vehicle 2 is higher. 
10 The operation mode for access and/or permanence services 

regulated on the base of a hourly determined toll or on a transit base in 
respect of specific urban areas is similar to the already described one. 

When the toll service utilized is a parking service based upon a 
hourly determined rate, a stationary station 1 installed at the access to 
1 5 and/or at the exit from the parking area will be sufficient. 

When all parking areas of a designated urban area are subject 
to toll payment, it will be sufficient to install the stationary stations in the 
perimetral roads of said urban area and to suitably program the mobile 
apparatus which is provided with an internal clock that is synchronized 
20 with the time in the stationary stations 1 each time it receives their signal, 
so that, when the engine of the vehicle is switched off, the parking begin 
time is recorded in the memory device 15 and, when the engine is re- 
started, the parking end time is recorded. The data processing central 
apparatus 3 can also be provided with control means that exclude 
25 particular users from payment of specific services, such as the access and 
parking services for all users domiciled in specific urban areas subject to 
payment of access and parking tolls. 

The costs recorded in a mobile apparatus can be made visible 
on a display 16 and also a visual signal generator, such as light emitting 
30 diode or LED, can be provided for signalling the correct operation of the 
mobile apparatus to the control personnel. 

Furthermore, the system according to this invention can also be 
utilized for recording the fines that become due in connection with 
infractions of the circulation rules; in this case the urban police men can be 
35 equipped with suitable transmitter provided with a keyboard for selecting 
the specific fine comminated. 
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In addition, it is also possible to provide stationary stations 1 
connected to the fuel distributing columns for transmitting the refuelling 
costs. 

The data processing central apparatus 3 is adapted to up-date 
5 the programs stored . in the mobile apparatuses and to activate the 
management of further services that could become available. 

It is also to be contemplated the possibility to install stationary 
stations along the roads in order to provide the drivers with suitable 
information, for instance the existence of a scarce visibility situation or 
10 information on the traffic conditions on the roads. 

The mobile apparatuses can also be provided with a low power 
radio transmitter, for instance, an infrared transmitter, in order to transmit 
to a corresponding receiver arranged in the stationary station an 
information signal indicating the correct receipt (acknowledgement signal) 
15 of the signal transmitted by the stationary station and/or to operate as an 
interface unit for transmission to various external ITS systems, thereby 
making the mobile apparatus capable to dialogate both with ADDS 
systems and with ITS systems, that in presently available implementations 
are separate. 

20 Since the communication between stationary stations 1 and 

mobile apparatuses is of simplex type, it is less complex than the presently 
available ADDS systems, such as Telepass, and consequently it is less 
likely than error occur in the transmission. 

Obviously, the management of the debiting operations 

25 connected to different services can be distributed on a number of data 
processing central apparatuses 3. 

Since all devices incorporated in the stationary stations are 
installed at some meter altitude from the soil, they are not easily 
accessible for tampering. 

30 As far as the toll parking service is concerned, the stationary 

stations 1 allow a more comfortable utilization of the service, because it is 
no more necessary to look for a parcometer for advance payment of the 
parking toll, without jeopardizing the debiting operation activation. 
Furthermore, it is possible to debit a money amount strictly corresponding 

35 to the parking exact duration and it is also possible to modify the rate as a 
function of the hour bands and/or of the days in which the service is 
utilized. 
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It is also possible to encourage the utilization of particular roads 
and/or parking places by causing the data processing central apparatus 3 
to credit rather than debiting corresponding money amounts to vehicles 
travelling in such roads and/or parking in such parking places. 
5 This invention has been hereinbefore explained by way of 

illustration, but not by way of limitation, according to its preferred 
embodiment, but it should be understood that those skilled in the art can 
made variations and/or changes therein without departing from the scope 
of this invention, as defined in the attached claims. 
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CLAIMS 

1 An automatic debiting system for transport means 
comprising a plurality of ground stationary stations (1), mobile apparatuses 
installed on board of the transportation means (2) and a central data 
5 processing apparatus (3), characterized in that each stationary station (1) 
includes a radio transmitter (8), which sends a signal on a channel (4) that 
can be received by the mobile apparatuses, in that said mobile 
apparatuses include a processing unit (14, 16, 17, 18, 23, 24, 25, 26) 
connected to a radio receiver (19) tuned on said channel (4), to a memory 
10 device (15) and to a telecommunications device (20, 21, 22) for carrying 
out communications with the data processing central apparatus (3), said 
processing central apparatus (3) being provided with a telecommunication 
apparatus (5). 

2. - A system according to claim 1, characterized in that the 
1 5 radio transmitters (8) of the stationary stations (1 ) are of low power. 

3. - A system according to claim 1 or 2, characterized in that 
each stationary station (1) includes a radio receiver (6) tuned in order to 
receive a radio broadcast signal that furnishes a unique sample time base. 

4. - A system according to any one of the preceding claims, 
20 characterized in that each stationary station (1) also includes a control and 

processing unit (7) including a microprocessor, a non-volatile memory 
device, that stores all data relating to said stationary station (1) as well as 
the program executed by said microprocessor, and a volatile memory 
device, said control and processing unit (7) managing the operation of said 
25 stationary station ( 1 ) . 

5. - A system according to any one of the preceding claims, 
characterized in that each stationary station (1) further includes a sensor 
(9) for detecting the presence of a transport means (2). 

6. - A system according to any one of the preceding claims, 
30 characterized in that said stationary stations (1) are connected to a central 

control apparatus by means of a telecommunications device (10). 

7. - A system according to claim 6, characterized in that said 
telecommunications device (10) includes a GSM and/or DECT radio 
telephone and/or a PCN network terminal and/or a cable based network 

35 terminal. 

8. - A system according to claim 4 and any one of claims 6 or 7, 
characterized in that said central control apparatus is adapted to up-date 
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the program executed by the microprocessor of said processing and 
control unit (7). 

9. - A system according to any one of the preceding claims, 
characterized in that said processing unit (14) includes a microprocessor, 

5 a non-volatile memory device, having the program executed by said 
microprocessor device stored therein, and a volatile memory device, said 
microprocessor device handling the operation of the mobile apparatus, 
said memory device (15) including a non-volatile, at least partially re- 
programmable memory, said radio receiver (19) including a transit or 

10 buffer memory for storing the received data, as well as a comparator, said 
telecommunications device (20) including a GSM radio-telephone and/or a 
PCN network terminal. 

10. - A system according to claim 9, characterized in that said 
non-volatile memory device (15) includes an Electrically Erasable 

15 Programmable Read Only Memory (EEPROM). 

11. - A system according to claim 9 or 10, characterized in that 
said non-volatile memory device (15) is buried within the framework of the 
vehicle, so as to be unremovable and mechanically protected, and it is 
additionally provided with external connections to the power supply and to 

20 said processing unit (14) and it is protected against any undue data 
tampering attempt. 

12. - A system according to any one of the preceding claims 9 to 

11, characterized in that said processing unit (14) is further connected to 
an alphanumeric visual screen or display (16) and to a keyboard (17). 

25 13.- A system according to any one of the preceding claims 9 to 

12, characterized in that said telecommunications device (20) further 
includes a card reader. 

14. - A system according to any one of the preceding claims 9 to 

13, characterized in that said processing unit (14) is further connected to 
30 an interface device (21) to an external radiotelephone. 

15. - A system according to any one of the preceding claims 9 to 

14, characterized in that said processing unit (14) is further connected to a 
first removable unit (22) including a non-volatile at least partially re- 
programmable memory device , as well as a telephonic modem. 

35 16.- A system according to any one of the preceding claims 9 to 

15, characterized in that said processing unit (14) is further connected to a 
credit card reader (23). 
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17 . a system according to any one of the preceding claims 9 to 

16, characterized in that said processing unit (14) is further connected to a 
second removable unit (24) including a non-volatile at least partially re- 
programmable memory device, as well as an interface device. 

5 18.- A system according to any one of the preceding claims 9 to 

17, characterized in that said processing unit (14) is further connected to a 
reader/writer (25) for pre-paid magnetic cards and/or to a reader/writer 
(26) for pre-paid micro-chip cards. 

19. - A system according to any one of the preceding claims, 
10 characterized in that said mobile apparatuses are further provided with a 

radio transmitter that communicates with a correspondent receiver of the 
stationary stations (1). 

20. - An automatic debiting system for transport means, 
according to any one of the preceding claims, substantially as illustrated 

15 and described. 
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